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(57) Abstract: Fuel processing systems, which reform 
a hydrocarbon fuel to produce hydrogen suitable for use 
in a fuel cell, have multiple air inlets for various process 
steps. Controls and feedback loops are correspondingly 
complex. Controlling the multiple airflows to a pressurized 
fuel processor using a single onboard compressor and 
a number of low pressure drop valves is a significant 
challenge to overcome in the process of getting a reformer 
on board a vehicle. A method has been developed for 
controlling the compressor speed based on the airflow 
demand of the partial oxidation (POX) zone, without 
direct feedback from the other airflows in the system. 
This ensures that the principal zone of air consumption 
always gets the appropriate amount of air, thus controlling 
the temperature of that zone and the reaction chemistry 
effectively. This method also allows removal of extra flow 
sensors from airflows where the effect of changed airflow 
(e.g. temperature change) can be used as a feedback to 
an air controller instead of the actual airflow itself. Similar 
principles are applicable in the control of other flows, such 
as fuel and water, when several flows are fed by a common 
source. 
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